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| Cortical thickness | Glucose metabolism

Altered iron
homeostasis?

MRI FDG-PET

Young adults with
familial Alzheimer’s disease

Lumsden et al. 2018



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3222115/
https://www.pnas.org/content/101/1/284%3Fijkey=1e8bd397279e7763e86936582b4e4776b7b1eb43&keytype2=tf_ipsecsha
https://www.frontiersin.org/articles/10.3389/fnins.2018.00533/full

RNA-seq analysis on whole-brains
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Experimental Design

N=4 per group

Libraries prepared
with whole-brains

polyA-enriched

single-end 75bp
reads, lllumina
NextSeg

Quiality trimmed

Aligned to
GRCz11with
STAR

FeatureCounts



1. Early changes In the brain
before Alzheimer’s disease”?
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MSigDB
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Young adults with
familial Alzheimer’s disease



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3222115/
https://www.pnas.org/content/101/1/284%3Fijkey=1e8bd397279e7763e86936582b4e4776b7b1eb43&keytype2=tf_ipsecsha

Searching for genes responding to disrupted iron homeostasis
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2896125/

Zebrafish 3’
IRE gene set
(1,207 genes)

Zebrafish 5’

IRE gene set n——t Gene set

(393 genes)

enrichment testing

mroast, camera, and
fgsea, combined with
Wilkinson’s method
and FDR adj. p < 0.05



Zebrafish 3’ Zebrafish 5’

IRE gene set IRE gene set ) Gene set

(1,207 genes) (393 genes) enrichment testing
mroast, camera, and

fgsea, combined with
Wilkinson’s method
and FDR adj. p < 0.05
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Brain aging:
3’ and 5’ IRE gene set
significantly enriched




Zebrafish 3’
IRE gene set
(1,207 genes)

Zebrafish 5’

IRE gene set n——t Gene set

(393 genes)

enrichment testing
mroast, camera, and
fgsea, combined with
Wilkinson’s method
and FDR adj. p < 0.05

Hypoxia (oxygen

deficiency):

3’ and 5’ IRE gene set
significantly enriched



Zebrafish 3’
IRE gene set
(1,207 genes)
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enrichment testing
mroast, camera, and
fgsea, combined with
Wilkinson’s method
and FDR adj. p < 0.05
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Expression of
1,207 3" IRE
genes across
all samples

Principal Component 2 (8.4%)
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All genes

Principal Component 2 (6.0%)
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393 genes
with 5’ IREs

Other gene sets from
MSigDB with sig.
overlap with IRE gene
sets (Fisher’s exact test
over-representation
FDR p-value < 0.1)

1,207 genes
with 3’ IREs

Hallmark
Heme

Metabolism
(200 genes)



Summary

 RNA-seq analysis in a zebrafish model of familial Alzheimer’s
disease has given us insight into potential early disease-causing

changes in the brain.

* Genes with Iron Responsive Elements can give us more
information about iron homeostasis than existing gene sets.
* Revealing possibly shared mechanisms in familial Alzheimer’s

disease and hypoxia
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